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Drag extraction: near-field drag, far-field drag, near-field / far-field drag balance
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near-field drag:
- integration of the stresses at the surface of the aircraft
- provides the mechanical breakdown: pressure drag + friction drag

far-field drag:
- integrals derived from the momentum theorem, involving control
volumes or surfaces within the flow field
- provides the physical breakdown: viscous drag + wave drag + induced
drag

near-field / far-field drag balance:
J. van der Vooren’s far-field drag formulation ensures an exact near-
field / far-field drag balance:

CDp + CDf = CDv + CDw + CDi



Van der Vooren’s new formulation for the far-field drag components
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Van der Vooren’s new formulation for the far-field drag components
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Accounting for spurious phenomena:
1) Spurious drag production
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Accounting for spurious phenomena:
2) Spurious decay of trailing vorticity
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Modifications to the basic van der Vooren formulation for the far-field drag components
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Far-field drag extraction (ONERA-ffd70) from hybrid grid computations (DLR-
TAU)
AIAA DPW-2: F6-WB/WBPN configurations
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Integration volumes for viscous drag (grey) and wave drag (yellow) extraction
F6-WBPN configuration. DLR-TAU computation. Hybrid grid, level 3. M=0.75 CL=0.5 Rec=3.106

ffd70, Destarac 2003, ONERA



Integration volumes for viscous drag (grey) and wave drag (yellow) extraction
F6-WBPN configuration. DLR-TAU computation. Hybrid grid, level 3. M=0.75 CL=0.5 Rec=3.106
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Spanwise drag distributions
F6-WB/WBPN configurations. DLR-TAU computations. Hybrid grids, level 3. M=0.75 CL=0.5 Rec=3.106
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Spanwise drag distributions
F6-WBPN configuration. DLR-TAU computations. Hybrid grid, level 2. M=0.75 CL=0.5/0.6 Rec=3.106
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Spanwise wave drag distributions
F6-WBPN configuration. DLR-TAU computations. Hybrid grid, level 2. M=0.75 CL=0.5/0.6 Rec=3.106
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Elimination of spurious drag sources in the far-field drag extraction
F6-WBPN configuration. DLR-TAU computation. Hybrid grid, level 3. M=0.75 CL=0.5 Rec=3.106
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Concluding remarks
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Í Drag can be extracted from a numerical solution either in the
near-field or in the far-field.

Í Far-field drag extraction provides physical and local
information about the sources of drag.
These additional information are very useful in aerodynamic
design.

Í In the far-field analysis, spurious drag sources can be
detected and eliminated. Far-field drag may thus be more
accurate than near-field drag.
The localisation, visualisation and evaluation, of the spurious
drag sources in the field also provide useful numerical
information about the quality of the grid and/or computation.


